INTRODUCTION
Lymphocytes can be grouped according to their cell surface markers. Human peripheral thymus-derived lymphocytes (T cells) have receptors for sheep erythrocytes (E)l with which they form rosettes (1, 2). Mature bone marrow-derived lymphocytes (B cells) have easily detectable surface immunoglobulin (SIg) (2, 3) . A third population of lymphocytes forms neither E rosettes nor has SIg but is characterized by surface receptors for the Fc fragment of IgG (4, 5) . Many B lymphocytes also have receptors for the Fc fragment of IgG (6) and, in addition, receptors for various complement components (7, 8) , whereas few T cells have these two types of receptors (9, 10) . Recently, several cultured human lymphoblastoid cell lines were found that bound IgE myeloma proteins, apparently with receptors specific for the IgE Fc fragment (11, 12) . All cell lines that bound IgE had SIg but none formed rosettes with IgG antibody-coated ox red cells (E.A), suggesting that these lymphoblastoid cells either
The purpose of this investigation was to analyze normal peripheral lymphocytes for the presence of a subpopulation that binds IgE. Since pure human IgE anti-red cell antibodies are not easily available, ox erythrocytes were aldehyde-fixed, coated with an IgE myeloma protein, and uised as indicator cells in a rosette assay for detection oflymphocytes binding IgE.
METHODS
Immunoglobulins (Ig). Normal human IgG and IgGI, IgAl, IgD and IgE myeloma proteins, and an IgM macroglobulin were isolated from sera as previously described (13) . A rat IgE myeloma protein that had been isolated from sera of rats bearing the plasma cell tumor IR-162 and provided by Dr. H. Bazin, Louvain, Belgium, was a gift of Dr. J. Feldman, Scripps Clinic, La Jolla, Calif.
Antisera. Four rabbits were repeatedly injected i.v.
with washed ox erythrocytes (E0) (14) . Antisera having an agglutination titer of 1:32-1:64 were pooled and the IgG fraction was isolated by DEAE-cellulose chromatography in 0.015 M phosphate buffer at pH 8.0. Fab' fragments of the anti-E, IgG were prepared as described by Strausbauch et al. (15) . F(ab')2 fragments of a polyvalent rabbit antihuman Fab fragment antisenim were identical to those used in a previous study (13) . Lymphocyte isolation. Lymphocytes were isolated from defibrinated human peripheral blood by sedimenting red cells, removing phagocytic and adherent cells, and centrifuging through Ficoll-Hypaque (FH, Pharmacia Fine Chemicals Inc., Piscataway, N. J.) as described by Perlman et al. (16) . The only changes in this method were the substitution of 3% dextran for gelatin and Eagle's minimum essential medium for the Tris-buffered Hank's balanced salt solution. The isolated lymphocytes were suspended at a concentration of 4 x 106 cells per ml Eagle's minimum essential medium containing 2.5% heat-inactivated fetal calf serum. More than 98% of the cells were viable as shown by trypan blue exclusion and had the appearance of lymphocytes when stained with Wright's stain, and 50-70% of the lymphocytes were recovered. The percent of basophils in the preparations was determined by counting 500-1,000 cells stained with toluidine blue as described by Dvorak et al. (17) .
Red cells. Sheep and ox blood collected into Alsever's solution was purchased from the Colorado Serum Co., Denver, Colo. The blood was stored at 4°C for up to 4 wk and the cells were washed five times with phosphatebuffered 0.15 M NaCl (PBS), pH 7.2. E rosette assay. For the demonstration of spontaneous E rosette formation, one volume of washed and packed E was pretreated with four volumes of the sulfidic compound, 2-aminoethylisothio-uronium bromide hydrobromide (0.28 M, pH 8.5), for 30 min at 37°C according to the method described by Pellegrino et al. (18) . For the rosette assay, 100 ,ul of 1% treated E and 100 ,ul of lymphocytes (4 x 106 cells/ml), both in minimum essential Eagle's medium containing 2.5% heat-inactivated fetal calf serum (MEM-FCS), were mixed and incubated 10 min at 37°C before centrifuging the cells at 200 g for 5 min at 40C and incubating them for 60 min at 4°C. Two drops of 0.1% toluidine blue in PBS was then added, and the cells were gently resuspended. One drop of the cell mixture was placed on a microscope slide and covered with a coverslip. Usually, 300 cells were counted for enumerating the percentage or rosette-forming cells (RFC). A positive RFC was defined as a cell having at least three red cells adherent to the surface. IgE rosette assay. Eo, which do not form spontaneous rosettes with human lymphocytes (14) , were used as indicator red cells in the other rosette assays. To facilitate adsorption of proteins and allow their use for up to 5 wk when stored at 4°C, Eo were pretreated with trypsin, then fixed with pyruvic aldehyde and formaldehyde in a modification of the method described by Hirata and Brandriss (19) . Equal volumes of 10% E,, and trypsin (Calbiochem, San Diego, Calif.; A grade, 0.2 mg/ml) in PBS were incubated for 60 min at 37°C with occasional mixing. After 0.2 mg/ml of soybean irypsin inhibitor (Calbiochem) was added, the cells were washed three times in PBS and suspended as a 10% solution. An equal volume of 3% pyruvic aldehyde (ICN Pharmaceuticals Inc., Cleveland, Ohio) in PBS (pH adjusted to 7.2 with 10 N NaOH) was added to the cells and incubated for 20 h at room temperature with continuous mixing on a rotator at 60 rpm. The cells were then washed five times with PBS and fixed with 3% formaldehyde in PBS in the same manner for 20 h at room temperature. The fixed cells (EJt) were washed and stored in PBS at 4°C.
For adsorption of the IgE myeloma (Sha) onto the Eo', the following conditions were found to be optimal. First, an equal volume of 4% Eo0 and 0.4 mg/ml IgE (Sha) in 0.15 M acetate buffer, pH 5.0, was incubated for 2 h at room temperature and continuously mixed on a rotator. The sensitized cells (Et'-IgE) were then washed three times in PBS and stored in a 1% suspension in PBS for up to 3 wk. In preliminary experiments, it was found that sensitization of the Eo' at concentrations of up to 2 mg/ml IgE protein Sha did not yield higher numbers of IgErosetting cells employing either normal or Wil-2WT lymphocytes. Wil-2WT cells were used for routine standardization of the indicator cells because about 80% of these cells form rosettes (12) and they proved to be very sensitive to inadequately sensitized indicator cells.
For the IgE rosette assay, the coated indicator red cells were mixed and incubated with isolated lymphocytes as described above for the spontaneous E rosette assay except that they were not incubated first at 37°C. The cells were usually incubated for 1 h at 4°C and the rosettes were counted after 60 min. Unsensitized Eo or E(0 were always used as a control to exclude nonspecific rosette formation, which was found to be less than 0.5%.
To elute IgE bound to lymphocytes in vivo that might not have washed off during the normal isolation procedure, lymphocytes of two donors were first treated with acetate buffer, pH 4.0, for 10 min as described by Ishizaka and Ishizaka (20) .
IgG rosette assays. Lymphocyte fractionation. Lymphocytes were incubated with appropriate indicator red cells and RFC were separated from the nonrosetting cells by FH density centrifugation. 25 x 106 cells in 2.5 ml MEM-FCS were mixed with 2.5 ml of a 1% indicator red cell suspension, centrifuged, and then incubated for 2 h at 40C to allow rosette formation. The cells were then gently resuspended and 5 ml FH underlayered in a 15-ml conical plastic tube. E RFC were centrifuged at 4°C for 8 min at 1,050 g (21) . EOA and EO'-aIg RFC were centrifuged at room temperature for 30 min at 1,200g . The cells at the interface (depleted population) and at the bottom of the tube (enriched population) were collected separately and washed three times with MEM-FCS.
Red cells of the enriched E and EoA RFC were lysed with 0.83% NH4Cl. E,' did not lyse under these conditions. Therefore, these rosettes were mechanically disrupted by using a Vortex mixer (Scientific Industries, Inc., Bohemia, N. Y.) and the red cells were separated from the lymphocytes by a second FH centrifugation at room temperature for 30 min at 1,400 g. The fractionated lymphocytes were washed, suspended at 4 x 106 cells/ml MEM-FCS, and tested for rosette formation as described above. The yields of E-rosetting lymphocytes were up to 84% of the expected total but only 13-30% of the Eo'-alg-and E.Arosetting lymphocytes.
Trypsin treatment of lymphocytes. The effect of trypsin treatment on rosette formation was studied as described previously (12) Fig. la-c) . No mixed rosettes formed when the lymphocytes were incubated with E + Eo'-IgE indicator cells (Table IV) 
